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Listing of Claims 



1. (Currently Amended) A method of removing streaks from multi-band digital 
images in an original spectral space, said method comprising the steps of: 

a) acquiring multiple images, each image acquired *r a different snprtral band hv .. ^inn 
a multi-band sensor system; . * — SUJH 

a}bj selecting a plurality of bands of □ mu l t i bond im aui: from the acquired * P *rtr*t 
bands of step fa), to perform the streak removal operation upon ; ' 

en, 2^ f ° rming eaCh ° f the bands oftnG mult i bond i in u g e from an original spectral 

space of the electromagnet i c spectrum to a spectral space of the cloctromogncUc spectrum 
advantageous for streak removal for multi-band imagery; and 

I mi performing a streak removal operation on each band in the advantageous spectral 

space using information from the other spectral bands. H 

2. (Original) The method as claimed in claim 1 wherein the spectral space 
advantageous for streak removal for multi-band imagery is dependent on at least one of the 
number of the bands of data, the spectral bandpass of each of the imaging bands, and imaging 
band dependent characteristics of the one or more sensors used to capture the bands 

3. (Currently Amended) The method as claimed in claim 1 wherein the 
transformation performed in step fe}c) is a linear combination of the original bands. 

ha , . 4 " . . ( Curre nt|y Amended) In a method of removing columnar streaks from a multi- 
band digital .mage of the type m which it is assumed that pixels in a predetermined region near 

^\ P ' Xel "* SPeC , tra " y re ' atiVe t0 the Gl °rtromognctic spectrum, are strongly 
related to each other, and employing gain and offset values to compute streak removal 

L" ^T^ transforming the pixels of the multi-band image to a 

spectral space of the Glcctromognct i c spectrum advantageous for streak removal, wherein the 

Z^n'Tt-™ K- 3 ' con ? binati ° n ° f at ,eaSt two of the ori 9 inal bands, and testing for a 
strong relationship between the pixels in the predetermined region and computing streak 
removal informal on only if such a strong relationship exists, whereby image content that does 
not extend the full length of the image in the column direction will not be interpreted as a 

s t re 6 K7 JL _and 

system !" ^ 6 " 1 ^ '^^ ° f ° riqinal handS 3re arq " irpH h Y u sino * m.,IM-h a nH con^ 

5. (Currently Amended) A method of removing streaking in a multi-band diqital 
IhTsteps of: 0n9in SPeCtral SP3Ce ° f thG G l Gctroma g nct ^ spectrum, said method comprising 

a i, , a ? a ?"i rinq multiple imaq : s ' ea . ch imaqf> arn,,ired at * riiffprpn ^ s ° ectrai hanH hv 

a multi-band sensor system; and transforming the multi bond imag e at least tw^oTthT 
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c) performing a linear regression to determine an initial estimate of the aain and nff^f 

streaking; Perf ° rming 3 statistical outlier analysis to remove the pixel values that are not from 

e) performing a linear regression to determine the gain and offset values between Parh 

Z^rT P,X £V n 3 dir6Cti0n P er P endi <*'ar to the streaking usin* ,th ^ p.xel va7ues at the 
detected locations that are not statistical outliers; vaiues at cne 

f) setting the slope value to unity if it is not statistically different from unity; 

g) setting the offset value to zero if it is not statistically different from zero; 

image d^ta-Tnd ^ ^ ^ ^ Va ' UeS * rem ° Ve Streaking fr0m the ^responding line of 
space ^Xffi^lST tranSf ° rmed ima9e fr ° m adv - tag — ^ectra. 

digital image, S^SS of: ^ ^ ~* 00,Umnar ^ " a 

,. a l ac q uirin q multiple images, each inwp a cquired at * Hiffprpni- spectral band hv ..cinn 
a mujt'-banc I sensol system^ transf orming the multi band ^T^^^^ t S . 
spectral bands from an original spectral space of the e l ectromagn e tic spectrum to a ^ spectra L 
advantageous space of the eleetrema^ spectrumn^rebyXTng a tran^eT^i 

_ b) selecting first and second adjacent columns of pixels from the transformed digital 

Pixels i^the two columns?" " ^ rePr6Sentin9 PiX6 ' Va ' U6S ° f the ad * cent 

N-pixeildow ^ ^ * e mean va,ues ° f ^ in an 

cor^pM^ the pixel value minus the 

f) calculating the correlation between the bands in the local region; 



image; 
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t u J « 9) forn ? in 1 9 a co,umn of difference metric values, representing the sum of the squares of 
the difference between corresponding mean reduced values in an N-pixel window; 

h) forming a first reduced column of pixel value pairs by removing from the column of 
pixel value pairs, those pixel values whose absolute difference between the pairs is greater than 
a predetermined difference threshold; 

i) forming a second reduced column of pixel value pairs by removing from the first 
reduced column of pixel value pairs, those pixel values whose corresponding difference metric 
values are greater than a predetermined difference metric threshold; 

j) forming first slope, offset, and standard error values by performing a linear regression 
between the pair of pixel values in the second reduced column of pixel value pairs; 

. k) forming a column of linear prediction values using the slope and offset values and the 
first pixel value of the pair of pixel values in the second reduced column of pixel value pairs; 

I) forming a column of regression error values, representing the difference between the 
second pixel value of the pair of pixel values in the second reduced column of pixel value pairs 
and the corresponding linear regression prediction value; 

m) forming a third reduced column of pixel value pairs by removing from the first 
reduced column of pixel value pairs, those pixel values whose corresponding regression error 
va ues are greater than a predetermined regression error threshold related to the standard error 
value; 

n) forming second slope and offset values by performing a linear regression between 
the pair of pixel values in the third reduced column of pixel value pairs; 

M .„ °\ settin 9 tne secor| d slope value equal to unity if it is determined to not be statistically 
different from unity; 1 

p) setting the second offset value equal to zero if it is determined to not be statistically 
different from zero; 1 

q) adjusting the value of each pixel in the second column of pixels in the digital imaqe 
by multiplying each value by the second slope value and then subtracting the second offset 

value; 

r) repeating steps a-o for all adjacent columns of pixel values in the image; and 

s) transforming the multi-band data back to the original spectral space. 

7. (Currently Amended) The method as claimed in Claim 1 further comprising: 

► .u ^ transforming the streak removed bands from the advantageous spectral space back 
to the original spectral space. K K 

n. lira .> 8 " , ^ ( Current| V Amended) A method of removing streaking in a digital image having a 
plurality of electromagnet i c spectral bands, said method comprising the steps of: 
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transforming the .mage from a first spectral space of the clcctromognctic s pectrum to a 
second spectra space of the c l cctromognctic s pectrum, said second spectral space ibe nq 
advantageous for streak removal, thereby forming a transformed image; 

detecting pixel locations in the transformed image where pixel-to-pixel differences 
caused by streaking can be distinguished from normal variations in the scene data; 

removing streaking from the image data to provide a streak removed transformed 

image; and 

back to^TM^f^ tranSf ° rmed lma9e fr ° m S6C0nd SP6Ctral SPaCe 
space i iTcludes" tranSf ° rminq the imaqe from the firsf " P prf ral soace to the second sp prfrai 

a) acquiring multiple images, each image arg nir ed at a different spectral h*nrl hv „c .nn 
a multi-band sensor system: and u ; smg 

f . c , b \ selectin q a Plurality of bands fr om the acqu ired spectral h*nds of sten (*V rn n, rfnm 
the streak removal operation. M ^ '" rm 

fnrthor^ .( Pre Xj ous 'y Presented) The method of Claim 8 wherein said removing streaking 
further comprises the steps of: » 

performing a linear regression to determine an initial estimate of the gain and offset 

"fS MS&SMT ln 3 direction perpendicular 10 the streakin9 using 

performing a statistical outlier analysis to remove the pixel values that are not from 

strea King , 

«f ,^ a Per I 0rmi ? 9 9 ' in f ar regression t0 determine the gain and offset values between each pair 
of adjacent pixels ma d.rect.on perpendicular to the streaking using the pixel values at the 
detected locations that are not statistical outliers; 

setting the slope value to unity if it is not statistically different from unity; 
setting the offset value to zero if it is not statistically different from zero; and 

im.no H S i ng the S ' 0pe and 0ffSGt Va,UGS t0 remove taking from the corresponding line of 
image oata. 

Hini^i 10 " (Current| y Amen ded) A method for removing columnar streaks in a multi-band 
digital image, comprising the steps of: 

transforming the multi-band data from a first spectral space of the electromagnetic 
Zrl Um f t0 3 s P ec f tral| V a dvantageous second spectral space of the e4e € ^Se^Srum 
thereby forming a transformed digital image; bpeccrum, 

Page 5 of 9 



Appln. No.: 09/736,812 
Amendment Dated September 3, 2004 
Reply to Office Action of June 3, 2004 



ITDE-PSSD124US 



processing all adjacent columns of pixel values in said image to remove streaking; and 

transforming the multi-band data back to the first spectral spacer 

wherein transforming the multi-band dat a from rhP first spectral soar*, rn i-hp c ^nnH 
spectral space includes SiUii 

a) acquiring multiple images, each image s q uired at a different spectral band bv n <;inn 
a multi-band sensor svstem: and Y b g 

„. _ °) selecting a plurality of bands from th e acq uired snertral bands of sr P p ( a ). to nerfnr m 
the streak removal operation. ' ' 

comprises- (PreV '° USly Presented ) Tne method of Claim 10 wherein said processing further 

selecting first and second adjacent columns of pixels from the transformed digital image; 

forming a column of pixel value pairs, representing the pixel values of the adjacent 
pixels in the two columns; J 

forming columns of local mean values, representing the mean values of pixels in an N- 
pixel window for each column; 

forming columns of mean-reduced values, representing the pixel value minus the 
corresponding local mean values in each column; 

calculating the correlation between the bands in the local region; 

forming a column of difference metric values, representing the sum of the squares of the 
difference between corresponding mean reduced values in an N-pixel window; 

forming a first reduced column of pixel value pairs by removing from the column of pixel 
value pairs, those pixel values whose absolute difference between the pairs is greater than a 
predetermined difference threshold; s 

forming a second reduced column of pixel value pairs by removing from the first reduced 

nt U Z° r °h P ^ PairS ' ?2S PiXe ' Values whose ^spending difference metric values are 
greater than a predetermined difference metric threshold; 

forming first slope, offset, and standard error values by performing a linear regression 
between the pair of pixel values in the second reduced column of pixel value pairs; 

. forming a column of linear prediction values using the slope and offset values and the 
first pixel value of the pair of pixel values in the second reduced column of pixel value pairs; 

co,nnM f ° rm i n9 ? C °^T ° f re 9 ression error va| ues, representing the difference between the 

™h Th/' B f th , B Pa ' r ° f Pixe ' V3lueS in the second reduced colu ™ of pixel value pairs 

and the corresponding linear regression prediction value; 
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form ng a third reduced column of pixel value pairs by removing from the first reduced 
column of p.xel value pa.rs, those pixel values whose corresponding regression error values are 
greater than a predetermined regression error threshold related to the standard error value; 

forming second slope and offset values by performing a linear regression between the 
pair of pixel values in the third reduced column of pixel value pairs; 

setting the second slope value equal to unity if it is determined to not be statistically 
different from unity; Y 

differen^from zer 0 SeC ° nd Va ' Ue t0 ^ ' f * ' S determined t0 not be statistically 

adjusting the value of each pixel in the second column of pixels in the digital image by 
mult.ply.ng each value by the second slope value and then subtracting the second offset value- 

9 no ' 

repeating steps a-o for all adjacent columns of pixel values in the image. 
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